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(54) THIN FILM MAGNETIC HEAD 

(57)Abstract: 

PURPOSE: To increase the cross-sectional area of a 
conductor by a conventional manufacturing technology, 
to decrease DC resistance and to suppress heating by 
providing a continuous multilayered structure for the 
conductor. 

CONSTITUTION: An insulating layer 2 is formed on a 
substrate 1 . The insulating layer 2 is etched through a 
mask, which is formed with a photolithography 
technology, and a core-shaped groove is formed. A soft- 
magnetic-material layer is formed in the groove. The 
layer is polished, and the surface is made flat. Thus, a 
lower core 4 is formed. An insulating layer 5 is formed on 
the layer 2 furthermore. A coil conductor 7 is embedded 
into a coil groove formed in the surface of the layer 5. 
By the same way, a coil conductor 9 is formed on an 
insulating film 8. An insulating layer 1 0 is further formed 
on the conductor 9. The front side and a gap G are made 
to remain, and a groove is formed in the intermediate 
core 4. An intermediate core 13 is formed of soft 
magnetic material. An insulating layer 14 is further formed, and a contact hole 17 is filled. The 
Cu layer of a lead part 18, which is connected to the conductor 7 through the contact hole 17, 
is etched, and the specified shape is formed. The gap G is cut so that the gap becomes the end 
part, and the thin film magnetic head is obtained. 
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❖ NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a substrate top — an insulator layer — minding — a magnetic-substance core and a 
coil — the thin film magnetic head which comes to carry out the laminating of the conductor and 
which changes — setting — the aforementioned coil — the thin film magnetic head 
characterized by making a conductor into the multilayer structure which continues at least 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is used for magnetic recorder and reproducing devices, 

such as a magnetic disk, and relates to a suitable thin film head. 

[0002] 

[Description of the Prior Art] The outline partial perspective diagram of the magnetic head by 
which, as for drawing 11 /these people are used fbr a disk-like record medium [ finishing / a 
proposal / (JP,4-89609,A) previously I and drawing 12 are the outline part plans of the head 
element H. In these drawings, it is the lower core [ substrate ] to which 51 grows into and an 
insulating layer and 54 grow from soft magnetic materials in 52. 55 — an insulating layer — it is' 

— this insulating layer 55 — a coil — the conductor 57 is wound and \a\d underground As for A 
middle core and 60, 59 is [ an insulating iayer and 62 ] up cores! 63 — the afdremfehtibned coil - 

- it is the conductor connected to a conductor 57, and the lead section 64 is continuously 
formed in this conductor 63 65 is the pad section, an alloy layer 66 is formed in this upper 
surface side, thermocompression bonding of the reed wire 67 is carried out to this alloy layer 66, 
and one head element H is constituted. 

[0003] - f 

[Problem(s) to be Solved by the Invention] According to the above thin film magnetic heads, it is 
the thing of suitable head structure to carry out record reproduction of a narrow truck or the 
record medium of a ** pitch, however, a coil — the cross section of a conductor is small ahcl 
direct current resistance is large Therefore, the impedance noise was large, and generation of 
heat of the coil by energization was also large, and it was what the member of the circumference 
of a coil exp'arids with heat, causes distortion and a crack, and lacks in reliability. 
[0004] Although **** which reduces the number of turns (length) of a coil, or increases the 
cross section per one of a coil, and reduces generation of heat and the impedance noise of a coil 
will be good in order to solve this, when the number of turns (length) of a coiPis reduced, a 
reproduction output decreases and it is not a suitable method. Moreover, when the horizontal 
width of face per coil is expanded without reducing a number of turns and the cross section is 
increased, magnetic-path length (interval of the anterior part magnetic-gap section and the 
posterior part, magnetic-gap section) becomes long, magnetic reluctance will increase, and 
decline in a record regeneration efficiency will be caused. Although the thing which increases the 
thickness to a perpendicular direction and [also for which an aspect ratio (thickness/width of 
face of a coil) is enlarged] was also considered further again, at the present manufacturing 
technology, there was a trouble that it was difficult to fabricate the thing of this thickness, at 1 
time of a process. Then, this invention is to offer the thin film magnetic head of composition of 
having solved these troubles. 
[0005] 

[Means for Solving the Problem] Lessons will be taken from the above-mentioned point, the 
following composition will take an example and accomplish, and this invention will attain, namely, 
a substrate top — an insulator layer — minding -- a magnetic-substance core and a coil — the 
thin film magnetic head which comes to carry out the laminating of the conductor and which 
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changes — setting — the aforementioned coil — the thin film magnetic head characterized by 

making a conductor into the multilayer structure which continues at least 

[0006] 

[Example] Hereafter, with reference to a drawing, it explains per example of this invention. The 
outline cross section, drawing 3 , or drawing 5 of the thin film magnetic head which drawing 1 is 
the 1st example of the thin film magnetic head by this invention, and used the inorganic insulator 
layer is drawing having shown the manufacturing process of the aforementioned thin film 
magnetic head, lowers an impedance noise and shows the thin film magnetic head which can set 
reliability while it makes the conductor which forms a coil pattern the continuous twoHayer 
structure, reduces direct current resistance and suppresses generation of heat. 
[0007] That is, the thin film magnetic head of this example is formed from the following 
processes. 

The 1st process [ drawing 3 (a)] 

a substrate 1 top — a thin film coating technology — Si02 and Ti02 Or aluminum 203 etc. — an 
insulating layer 2 is formed by the thickness of 1-10 micrometers, it ********** s through the 
mask which subsequently created the insulating layer 2 with photolithography technology, and 
the slot 3 of a core configuration is formed 
The 2nd process [ drawing 3 (b)] 

The layer of the soft magnetic materials which made Fe, Co, and nickel the principal component 
by the thin film coating technology is formed in a slot 3, the excessive portion of the upper part 
of this magnetic layer is deleted by polish, flattening of the front face is carried out, and it 
considers as the lower 

[0008] The 3rd process [ drawing 3 (c)] ^ ; 

Another insulating iayer 5 is formed oh an insulating layer 2. 
The 4th process [ drawing 3 (d)] 

the coil slot 6 formed in the front face of the aforementioned insulating layer 5 by etching — a 
thin film coating technology — coils, such as Cu, aluminum, Au, or Ag, ~ a conductor 7 — 
embedding — -this coil — the excessive portion on a conductor 7 is ground In addition, the depth 
of the coil slot 6 secures an insulation electric as what does not reach the lower core 4. 
[0009] The 5th process [ drawing 4 (e)] 

An insulator layer 8 is formed by the thickness of several micrometers/ 
The 6th process [ drawing 4 (f)] 

the same, method as the 4th above-mentioned process — a coil — a conductor 9 is formed 
The 7th process [ drawing 4 (g)] 

a thin film coating technology — SiQ2 and Ti02 Or aluminum 203 etc. — an insulating layer 10 is 
formed by the thickness of 0.1—1 micrometer, 
Octavus process [ drawing 4 (h)] 

It leaves gap G minutes to an anterior, and the slot 11 of the middle core 4 is formed by etching. 
The 9th process t drawing 5 (i)] 

It forms by etching until the lower core 4 exposes the slot 12 of the middle core 4. 
[0010] The 10th process [ drawing 5 (j)] ']* 

The layer of the soft magnetic materials which made Fe, Co, and nicker the principal component 
by the thin film coaiting technology is formed in a slot 1 1 and 12, the excessive portion of the 
upper part of this magnetic layer is deleted by polish, flattening of the front face is carried out, 
and it considers as the middle core 1 3. 
The 11th process [ drawing 5 (k)] 

a thin film coating technology — Si02 and Ti02 Or aluminum 203 etc. — an insulating layer 14 - 
- 1-10 micrometers It forms by thickness. 
The 12th process [ drawin g 5 (I)] 

the layer of the soft magnetic materials which **********ed the core slot 15 like the above and 
made Fe, Co, and nickel the principal component at this Mizouchi — forming — the upper part of 
this" magnetic layer — an excessive portion is deleted by pplish, planation of the front face is 
carried out, and it considers as the upper core 16 
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[001 1] The 13th process [ drawing 5 (m)] 

an insulating layer 14 — a contact hole 17 — burying — this contact hole 17 — minding — a 
coil — the lead section 18 linked to a conductor 7 is formed in a predetermined configuration by 
etching as a Cu layer with a thickness of 0.1-10 micrometers Then, it cuts so that magnetic-gap 
G may become an edge from cutting-planeHine B-B, and the thin film magnetic head shown in 
drawing 1 is obtained. 

[0012] moreover — as another example of the aforementioned process — the 5th process of 
the above — then, the slot 20 shown in drawing 6 (a) is formed, and a slot 20 is filled as shown 
in drawing 6 (b) —7 as — vacuum evaporationo or a spatter — a coil — the conductor layer used 
as a conductor 9 is formed in the whole surface moreover, it is shown in drawing 6 (C) at this 
time — as — the coil in a slot 20 — - a conductor 7 — an electrode — carrying out — plating : — 
the inside of a slot 20 — a coil — it is good also by the method of depositing metals, such as Cu 
used as a conductor 9 and it is shown, in drawing 6 (d) after these processings — as.— the 
conductor in a slot 20 — leaving — an excessive conductor — polish — removing — the coil of 
a predetermined configuration — a conductor 9 is obtained Exactly, this process is equivalent to 
the 6th process of the aforementioned example, and those of the process after this is the same 
as that of the above-mentioned case; . 

[001 3] Furthermore, it, is good also by the following processes following the; 2nd process 

[ drawing 3 (b)] of the aforementioned example as another manufacturing process of the thin film 

head, whjph used this, inorganic insulator layer. :; i: 

The 3rd process [ drawing 7 . (a)] 

Insulator layer 5a is formed by the thickness of about 1 micrometer on the lower core 4. 

The 4th process [ dra wing -7 (b)] ,> : fV 

metals, such as Cu, — forming membranes — etching processing — a coil — : the coil pattern of 

a conductor 7 is formed 

The 5th process [ drawing 7 (c)] 

a coil — a conductor 7 top — Si02, Ti02, and aluminum 203 etc. — insulator layer 5b is.formed 

[0014] The 6th process [ drawing 8 (d)] 
A slot 23 is formed by etching processing. 
The 7th process [ drawin g 8 (e)] 

a coil — a conductor 7 — an electrode — carrying out — plating — a coil — metals, such as 
Cu used as a conductor 9, are deposited 
Octavus process [ drawing 8 (f)] 

polish removed the excessive metal and aforementioned drawing 4 (f) showed it — the same — 
carrying out — the coil of a predetermined configuration — a conductor 9 is obtained The 
process after this is the same as the process after drawing 4 (f). 

[0015] .Dravymg 2 is another example of the thin film magnetic head by this invention, is the 
outline cross section of the thin film magnetic head which used the organic compound insulator, 
and is the thin film magnetic head from which the same effect as the aforementioned example is 
acquired. This thin film magnetic head is manufactured according to the following processes, and 
explains this using drawing 9 and drawing 10 . 
The 1 st process [ drawing 9 (a)] 

On a substrate 31, the magnetic film used as the lower core 32 is formed, and a lower core is 

formed by the photolithography and etching processing. 

The 2nd process [ drawing 9 (b)] 

The insulator layer 33 used as a gap is formed. 

The 3rd process [ drawing 9 (c)] 

metal membranes, such as Cu, — forming membranes — etching processing — a coil — the coil 
pattern which is a conductor 34 is formed 
The 4th process [ drawing 9 (d)] 

an organic compound insulator 35 — a coil — it forms on a conductor 34 
[0014] The 5th process [ drawing 9 (e)] 

A slot 36 is formed in an organic compound insulator 35 by etching. 
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The 6th process [ drawing 10 (f)] 

a coil — a conductor 34 — an electrode — carrying out — this upper layer — plating — a coil - 
- metals, such as Cu used as a conductor 37, are deposited 
The 7th process [ drawing 10 (g)] 

a coil — an organic compound insulator 38 is formied on a conductor 37 

Octavus process [ drawing 10 (h)] 

The up core 39 is formed. 

The 9th process [ drawing 10 (i)] 

an organic compound insulator 38 — a coil — the slot 40 which leads to a conductor 37— 
forming — a coil — the lead section 41 linked to a conductor 37 is formed Then, it cuts so that 
magnetic-gap G may become ah edge from cutting-plarieHine C-C, and the thin film magnetic 
head shown in drawing 2< is obtained, in addition — this example — a coil — ialthough the 
example 'of the two-layer structure explained the conductor, the need responds and it is good 
also as the above multilayer structure 

[0015] ^ :■ ■: • = : • r- t .:,.^:r-,ry . ■ 

[Effect of the Invention] since it is hot necessary to form in the cbnductbr of the thickness more 
than before at 1 time of a process by making a conductor into continuous multilayer structure 
according to the thin film head of this invention and the cross- section of a conductor can be 
made to increase using the conventional manufacturing technology^ ^ recto ctibn of direct current 
resistance — it can plan — a coil — a conductor — - generation of heat constituting distortion of 
the circumference or the cause of a crack can be suppressed as much as possible Moreover, by 
making the cross section of a conductor increase, it is not necessary to increase the number of 
coils, and an impedance noise can be lowered, it is highly precise arid the thiri film magnetic head 
which can set reliability can be offered. * < 
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